Plain English summary {#Sec1}
=====================

Childbearing during adolescence (between ages 10 and 19) is associated with lower educational attainment while the reverse has been shown for adolescent girls who do not get pregnant or choose to terminate the pregnancy when they do. In this study, the relationship between women's first adolescent pregnancy outcomes, that is, pregnancies ending in a live birth, induced abortion, spontaneous abortion or no pregnancy, and their current years of schooling was examined. This relationship was also observed across the 20--29, 30--39 and 40--49 year age groups.

The 2007 Ghana Maternal Health Survey dataset was used for the study. The total sample consisted of 8186 women between ages 20 and 49.

Results showed that just over one-half of the women had no pregnancy below age 20; while about 40% of those who were pregnant as teenagers gave birth. Women's years of schooling also ranged from 0 to 18. Those who had pregnancy outcomes as induced abortions had the most years of schooling and those who had live births had the fewest. These teenage mothers exhibited educational levels similar to those who had spontaneous abortions (miscarriages and stillbirths). When the age at which women had their first pregnancy was included in the analysis, then those who had no pregnancies had similar educational levels as those who had given birth. Also, women between ages 30 and 39 had results that contradicted those of all women.

Interventions to help keep young girls in school must emphasize their delaying pregnancy and childbearing for as long as possible.

Background {#Sec2}
==========

The cultural attitudes and practices pertaining to fertility among most sub-Saharan Africans, and Ghanaians in particular, depict a pronatalist stance \[[@CR1]--[@CR3]\]. This is made even more evident as despite the fact that fertility trends in Ghana over the past three decades indicate a substantial transition from 6.4 to 4.2 births, there has been a stall since 2003 \[[@CR4]\] at levels nearly double the replacement value. There are variations in fertility rates across the country and this may be attributable to socio-economic differentials more than geographic ones \[[@CR2]\]. One socio-economic indicator that has had a complex effect on fertility in Ghana is formal education \[[@CR5]\]. A longstanding relationship exists between the educational attainment of women and their fertility, where generally, higher educational attainment is associated with lower fertility \[[@CR5]--[@CR10]\].

From the literature we understand that women with low educational levels tend to report higher parities, since they start bearing children earlier \[[@CR6], [@CR7], [@CR11], [@CR12]\]. In most sub-Saharan countries,[1](#Fn1){ref-type="fn"} including Ghana, when teenage pregnancies arise, young girls tend to discontinue their education in order to give birth. However, the relationship between pregnancy and schooling also exists in the opposite direction; thus, young girls may be dropping out of school prior to the pregnancy \[[@CR13]\]. Reasons for the incidence of school dropouts include their poor academic performance, a lack of funds to continue schooling and family problems, to name a few \[[@CR4]\]. There is a negative association between educational aspirations and academic performance, and teenage pregnancy. Those who perform poorly in school and have no aspirations are more likely to experience a teenage pregnancy \[[@CR14]\]. They may either drop out before or after the pregnancy. All these established relationships ultimately help us to understand the bi-directional nature of the phenomenon. Findings from the most recent Ghana Demographic and Health Survey (GDHS) show the majority of women (ages 15 to 24) cited financial constraints as their reason for not completing school (38.7%). Only 1.5% of the women mentioned a pregnancy as their reason for dropping out, while 9% stopped school for family reasons or to get married \[[@CR4]\]. A qualitative study conducted with young girls in Accra share similar sentiments \[[@CR15]\], and this suggests that young women may currently not be dropping out of school due to pregnancy as before.

Much has been written about sub-Saharan African women's fertility and educational attainment, and studies have gone further to examine other pregnancy outcomes in relation to women's educational attainment as well \[[@CR3], [@CR5]--[@CR9], [@CR12], [@CR16]\]. Research has shown that women with higher educational levels are likely to have terminated a pregnancy at some point in time as opposed to them giving birth \[[@CR17]\]. Bleek \[[@CR18], [@CR19]\] suggests that mass education contributed to the increase in induced abortions among the Akan in Ghana, where young women were terminating pregnancies in order to continue with their education \[[@CR18]--[@CR20]\]. Among the reasons for inducing abortions, women often cite continuing with their education as one of them. The 2007 Ghana Maternal Health Survey (GMHS) \[[@CR21]\] found that out of the 563 women who had terminated pregnancies between 2002 and 2007, about 10% cited the reason for it as wanting to continue schooling. Women who also want to continue schooling or have educational aspirations are more likely to delay the onset of sexual debut \[[@CR14]\], or use contraception effectively to prevent unintended pregnancies \[[@CR16]\], and if they happen to get pregnant are more likely to terminate it \[[@CR22]\]. Not much research has focused on young girls' experiences with spontaneous abortions. However, the literature does note that due to their physiological make up as well as a lack of sexual and reproductive health knowledge and access to services when pregnant, adolescent girls are more likely to experience miscarriages and stillbirths than older women \[[@CR23], [@CR24]\].

The relationships between these different pregnancy outcomes among adolescents and their educational attainment have rarely been studied together, but doing so provides a means to loosely compare women's different birth outcomes and their subsequent socio-economic levels. Zabin, Hirsch and Emerson \[[@CR25]\] were able to assess longitudinally the relationship between three groups of black adolescent girls who attended a facility to carry out a pregnancy test. One group opted for an abortion; the second opted to give birth while the last group had negative pregnancy test results. Two years later, the study found that young black girls who had opted to carry their pregnancies to term as well as those who were not pregnant suffered negative educational outcomes compared to those who opted for induced abortions \[[@CR25]\]. Overall, young girls have different motivations driving them to their pregnancy outcome decisions and these may have repercussions on several aspects of their lives, including their educational attainment \[[@CR22], [@CR25]\].

As education continues to become important to women in Ghana, and opportunities for equal access to education, especially at the higher levels, exist, it may have a bearing on their pregnancy decisions and ultimately reproductive health. Ghana's education policy strives to empower women by promoting gender equality in the classroom. The policies and programs intensified over the past few decades have included making basic education free and compulsory to ensure access to education for all \[[@CR26], [@CR27]\]. Affirmative action initiatives have also guaranteed that more women are enrolled in tertiary institutions \[[@CR28], [@CR29]\]. Despite these strides, there are still discrepancies between the highest educational attainment levels of men and women, with men exhibiting higher median years of schooling. In addition, literacy rates are higher among 15--24 year old men than their female counterparts (89.3% versus 80.9%) \[[@CR4]\] while the tertiary school gender disparity index stands at 0.63[2](#Fn2){ref-type="fn"} \[[@CR30]\]. Female education has been deemed the solution to most problems in society, but unfortunately, there are challenges to some women's attainment of higher educational levels. Pregnancy outcomes as barriers to adolescent female education are of particular interest to us in this paper.

To the best of our knowledge, not many studies have undertaken a quantitative assessment using nationally representative data from Ghana on the relationship between education and pregnancy outcomes, and whether it is similar across different age cohorts. Similar studies have used either hospital or community-based surveys or qualitative data \[[@CR11], [@CR25], [@CR31]--[@CR33]\]. A nationwide examination of this phenomenon would aid in our understanding of Ghanaian women's education and pregnancy actions as various policies and programs over 30 years have been implemented to benefit women's educational attainment. Therefore, in this paper, we aim to examine the first pregnancy outcomes of women in Ghana during their teen years to gain insights into how the outcomes relate to their current educational attainment levels. We also assess this looking at three synthetic cohorts of women, 20--29 year olds, 30--39 year olds and 40--49 year olds, separately, to examine differences in attainment levels by pregnancy outcomes across the three time periods. This paper seeks to show the contribution of all the different outcomes of adolescent pregnancy to female education in Ghana.

Hypotheses {#Sec3}
----------

The study seeks to test four hypotheses based on an understanding of some concepts. First, girls undergo induced abortions to continue their schooling. The issue of selection may exist since it is a certain type of woman that pursues her education and has educational aspirations, and that same ambition may motivate her to undergo an abortion \[[@CR6], [@CR18], [@CR22]\]. In addition, external pressure from parents, caregivers, relatives, partners or any persons with influence over their lives, may also motivate the abortion to ensure she does not drop out of school. Based on this we propose this first hypothesis:Women whose first adolescent pregnancies ended in an induced abortion will have higher levels of schooling than those whose first pregnancies ended in a live birth.

Second, fertility and education are very much related as childbearing during adolescence, a time when basic and secondary education should be attained, influences schooling \[[@CR6], [@CR18]\]. Specifically, childbearing during adolescence will lead to lower levels of schooling due to one dropping out of school or vice versa \[[@CR17]\]. Therefore, not getting pregnant during adolescence should translate into an opportunity for the young girl to attain higher educational levels compared to those who give birth. Therefore, we propose this second hypothesis:2.Women who did not get pregnant and thus did not give birth during adolescence will have higher levels of schooling than those whose first pregnancies ended in a live birth.

Third, spontaneous abortions provide an avenue through which young girls will have the opportunity to stay in school after losing the pregnancy or fetus. Therefore, we propose this third hypothesis:3.Women whose first pregnancies ended in a spontaneous abortion or stillbirth will have higher levels of schooling than those whose first pregnancies ended in a live birth.

Finally, educational aspirations and motivations would be greater among the current generation; younger women would seek higher levels due to the many opportunities available to them. The younger women in this sample would have been beneficiaries in some way from the initiatives carried out from the 1990s until the promulgation of the MDGs. Although older women may have been exposed to more years of school than their younger counterparts, they would not have been given access to those opportunities. They may have also faced more pressure to settle down and have children before going back to school compared to the younger cohorts. Based on these concepts we derived the fourth and final hypothesis:4.Women aged 20 to 29 years would have attained higher levels of schooling than their 30 to 39 and 40 to 49 year old counterparts.

Methods {#Sec4}
=======

Data and study sample {#Sec5}
---------------------

We used the 2007 GMHS dataset to assess the relationships between young Ghanaian women's pregnancy outcomes and their educational attainment. To the best of our knowledge the GMHS is the only survey that enables us to access nationally representative information on women's pregnancy histories as it provides detailed accounts of their pregnancy outcomes. Despite being a dated source, its findings have implications that are still relevant for women's health at this time. Ethical clearance for the survey was provided by the ICF Macro Institutional Review Board, Maryland, USA.

The surveyed women were sampled using a multi-stage cluster sampling approach. A total of 420 enumeration areas (EAs) were randomly selected across the nation and households in these EAs were then systematically selected. Eligible women, that is, those in the reproductive ages of 15 to 49, were selected from the households to partake in the study. The participation rate was quite high as 98.7% of sampled women were interviewed for the study.

In total, 10,370 women were interviewed; however, this study focuses on two groups of women. The first group consists of all women between ages 20 and 49 years. After adjusting for missing cases for some of the variables, the final sample of women in this group was 8186. Less than 2 % of the sample was removed at this stage. The second group consists of 7208 women ages 20 to 49 years who had ever been pregnant.

Variables {#Sec6}
---------

### Independent variable {#Sec7}

The outcome of women's first pregnancies as adolescents (pregnancies below age 20) was the predictor variable. Women were asked about the outcomes of each of their pregnancies, whether they ended in a live birth, stillbirth, miscarriage or abortion. We selected women's first pregnancies that occurred when they were below age 20 (and for some these were their only pregnancies) and re-categorized the outcomes. We combined the responses of women who had miscarriages and stillbirths, and also included women who had not been pregnant as adolescents. Combining miscarriages and stillbirths was necessary, primarily for statistical reasons, which are further discussed as part of the data limitations of the study. Thus, the variable consisted of the following categories: live birth, spontaneous abortion (miscarriage/stillbirth), induced abortion, and no pregnancy. Once again, these refer to outcomes for women whose initial pregnancies occurred when they were teenagers.

### Dependent variable {#Sec8}

A woman's current educational attainment was measured using 'number of years of schooling' at the time of the survey. This was computed using three variables in the dataset, 'ever been to school', 'highest educational level' and 'highest grade attained at that level'. Using cross tabulation results from the education variables, we were able to generate the years of schooling variable for women.

### Covariates {#Sec9}

One key variable in the study was age group. Women were divided into three age cohorts: 20--29 years, 30--39 years, and 40--49 years. Socio-cultural variables included religion and ethnicity. Religion was categorized as follows: Catholics, Protestants, Pentecostals/Charismatics, Other Christians, Muslims and 'Others'. Ethnicity included the four major groups of Akan, Ga-Dangme, Ewe, Mole-Dagbani and also 'Others'. Socio-economic proxy measures were 'place of residence', measured as urban and rural settings, and 'household wealth' which was split into five quintiles ranging from poorest to richest. The number of pregnancies a woman has had and her age at first pregnancy were continuous measures, while the number of abortions a woman she has had was re-coded into 4 categories: 0, 1, 2, and 3+. Age at first pregnancy was measured as a continuous variable comprising of the ages at which all women that had ever been pregnant had their first pregnancies.

Analysis {#Sec10}
--------

Bivariate and multivariate linear regression models were conducted to assess relationships between women's first adolescent pregnancy outcomes and their years of schooling. The mean years of schooling of women across the four pregnancy outcome categories and by age group was also computed and graphed. The linear regression models were run with pregnancy outcome and years of schooling to assess the bivariate relationships between the main independent and dependent variables. Models were run for all women and women who had ever been pregnant, as well as across the three age cohorts. Additionally, multiple linear regression models were conducted to examine the association between pregnancy outcome and years of schooling while controlling for all covariates, with an exception. Only the models conducted with ever been pregnant women included the age at first pregnancy variable. The statistical software package, STATA version 12, was used for the analyses.

Data limitations {#Sec11}
----------------

There were a few data limitations to this study. First, the information available on women's educational attainment levels was inadequate as no question was asked on their schooling at the time of the pregnancy. Thus, there was no evidence to indicate whether pregnancies occurred before respondents ended their education or vice versa; in addition, there was no information to indicate whether the respondent was in school at the time of the survey. The absence of such information does not enable us to make definitive conclusions about the women's education since some may not have ended their education at the time of the survey. However, we specifically chose women starting from age 20 where we presume they should have finished their secondary education by age 18. Cross tabulation results show that the 20 to 29 year old women have more education than their older counterparts and it is highly likely that some of the younger ones may still be in school.

Second, although stillbirths and miscarriages represent different durations at which women experience pregnancy loss, for example, a fetus may die at delivery and in this case the stillbirth will be almost akin to a live birth, and a miscarriage may take place as early as in the first few weeks of conception, the frequencies of women who had miscarriages (*n* = 181) and stillbirths (*n* = 60) were far too small to leave them as separate categories. Despite this limitation, we argue that ideally both forms of pregnancy loss were unexpected spontaneous and involuntary occurrences, and although duration and timing of the pregnancy loss varied, women were expecting to keep those pregnancies that were ultimately terminated.

Third, it would have been ideal to factor in the timing of the induced and spontaneous abortions which could provide an opportunity to observe its effect on their educational attainment. However, there are many complexities associated with including this variable and this was also beyond the scope of this paper.

Finally, the under-reporting of induced abortions or misreporting them as spontaneous abortions is always a major concern in abortion studies as social desirability and fear of stigma may result in women denying their abortions or reducing the number of repeated abortions they report \[[@CR34], [@CR35]\]. In the same manner, there may be under-reporting of adolescent pregnancies, where women refuse to acknowledge their teenage pregnancies due to the shame and stigma that is generally associated with premarital and adolescent pregnancy \[[@CR33]\]. Also, women may have reported their pregnancies but misreported the ages at which they had them and this could pose another limitation to us concluding on a true effect of an adolescent pregnancy on women's educational attainment levels.

Results {#Sec12}
=======

The background characteristics of all women and across age groups in our sample are depicted in Table [1](#Tab1){ref-type="table"}, while those of ever been pregnant women are shown in Table [2](#Tab2){ref-type="table"}. Generally, among all women aged 20 to 49, just over one-half had not been pregnant as teenagers. The next highest proportion of women (39.8%) had live births as teenagers, while 2.9% and 6.5% had spontaneous and induced abortions, respectively. These results are significantly different across the three age cohorts, since as age groups increased the number of women with live births and induced abortions increased, while the proportions that had no teenage births reduced.Table 1Demographic, socio-economic and socio-cultural characteristics of all womenAll ages20--29 years30--39 years40--49 yearsAll WomenN%N%N%N%Adolescent First Pregnancy Outcomes Live birth325539.8112433.2122042.591047.2 Spontaneous abortion2412.9982.9772.7663.4 Induced abortion5326.52326.91896.61115.8 No pregnancy415950.8193257.0138748.384043.6Ethnicity Akan396948.5162748.0140448.993848.7 Ga/Dangme6157.52697.91956.81517.9 Ewe110713.544713.237413.028714.9 Mole-Dagbani82810.13179.432011.21909.9 Other166720.472721.558020.236018.7Religion Catholic114914.050214.834612.030115.6 Protestant143717.658217.249117.136418.9 Pentecostal/Charismatic232628.4101630.082928.848125.0 Muslim134916.557717.048516.928714.9 Other192623.571021.072225.249325.6Place of residence Rural468057.2181553.6168258.5118361.4 Urban350642.8157146.4119141.574438.6Wealth quintile Poorest170520.858917.464922.646724.3 Poor175021.470920.960821.243322.5 Middle172621.170620.860321.041721.7 Rich155018.972121.351317.831616.4 Richest145517.866219.650017.429315.2Frequency of abortions ever experienced 0676682.6289385.4233581.3153779.8 192811.335410.532911.522412.7 23734.61173.51565.41005.2 3+1201.5220.7521.8452.4Age Group 20--29338741.4 30--39287335.1 40--49192723.5Total8186100.03387100.02873100.01927100.0

Close to half of the respondents were Akan, 13.5% were Ewe, about 10% were Mole-Dagbani. Other smaller ethnic groups came together to make up 20% of the sample. These proportions were consistent across the age groups. Women ascribed mostly to the Pentecostal/Charismatic Christian denominations. The proportion of Catholics and Protestants were 14% and 17.6% respectively. The 'Other' religion category consisted of Other Christians, Traditionalists/Spiritualists as well as Eastern and other religions.

The majority of respondents resided in rural settings across Ghana, and more 40--49 years olds lived in rural areas than did the 20--29 year olds. The general trend of the wealth quintile showed higher proportions of women in the poorer categories and lower proportions in the richer categories. However, the youngest cohort of women was an exception as they had the smallest proportion in the poorest category and higher proportions compared to the others in the rich and richest wealth categories. Women's frequency of abortions was generally low. The majority had never had an abortion at the time of the survey. As the number of abortions increased, the proportion of women with repeat abortions reduced drastically. Also, as the age cohorts of women increased, the frequency of abortions increased. This is likely since older women would be exposed to more pregnancies and more opportunities to terminate them. The characteristics of the ever been pregnant only women were very similar to all women, as their proportions across the various categories of the background characteristics were generally comparable. However, removing women who had never been pregnant took out almost half of the younger age cohort residing in urban settings. These were also mostly women in the richer and richest wealth quintiles among the ever been pregnant group of women (see Table [2](#Tab2){ref-type="table"}).Table 2Demographic, socio-economic and socio-cultural characteristics of women who have ever been pregnantAll ages20--29 years30--39 years40--49 yearsEver been pregnant womenN%N%N%N%Adolescent First Pregnancy Outcomes Live birth325545.2112444.8122043.691047.9 Spontaneous abortion2413.3983.9772.7663.5 Induced abortion5327.42329.31896.81115.8 No pregnancy318044.1105242.0131346.981642.9Ethnicity Akan349248.4120648.1136148.692548.6 Ga/Dangme5257.31897.51886.71487.8 Ewe96013.331412.536313.028314.9 Mole-Dagbani74010.32309.232011.419010.0 Other149220.756722.656820.335718.8Religion Catholic99713.836414.533612.029715.6 Protestant124917.341216.447717.036018.9 Pentecostal/Charismatic200027.772528.980328.747224.8 Muslim117416.341516.647517.028414.9 Other178924.859123.670825.348925.7Place of residence Rural440261.1156862.6166059.3117461.7 Urban280638.993937.5113940.772938.3Wealth quintile Poorest164122.853121.264423.046624.5 Poor164022.860824.360121.543122.7 Middle154321.454821.958721.040821.4 Rich130118.048719.450017.931316.5 Richest108315.033213.346716.728414.9Frequency of abortions ever experienced 0578780.3201380.3226280.8151379.5 192812.935414.132911.824412.8 23735.21174.71565.61005.3 3+1201.7220.9521.9452.4 Age Group 20--29250634.8 30--39279938.8 40--49190326.4Total7208100.02506100.02799100.01903100.0

Table [3](#Tab3){ref-type="table"} displays the mean years of schooling, number of pregnancies, and ages at first pregnancies. As expected, years of schooling were inversely related to age, while number of pregnancies was directly related to age. Women who had ever been pregnant also exhibited less years of schooling and more pregnancies than all women. Finally, the mean age at first pregnancy was high at 19.9 years, and this was roughly the same across the three age cohorts.Table 3Demographic and socio-economic characteristics of all and ever been pregnant womenAll womenEver been pregnant womenCharacteristicsMeanStd DevRangeNMeanStd DevRangeNAll ages Years of schooling5.684.540--1881865.174.340--187208 Total number of pregnancies3.712.690--1681864.222.471--167208 Age at first pregnancy19.93.710.1--44.3720820--29 years Years of schooling6.804.410--1833875.854.120--182506 Total number of pregnancies1.781.580--1133872.411.361--112506 Age at first pregnancy19.53.010.4--28.9250630--39 years Years of schooling5.004.380--1728734.914.340--172799 Total number of pregnancies4.322.080--1428734.441.981--142799 Age at first pregnancy20.34.110.1--37.8279940--49 years Years of schooling4.724.570--1819274.674.540--181902 Total number of pregnancies6.202.590--1619276.282.501--161902 Age at first pregnancy19.93.910.7--44.31902

Results from the bivariate regression analyses, as indicated in Table [4](#Tab4){ref-type="table"}, show that among all women (20--49 years) and across the three age groups, those with induced abortions and no pregnancies had significantly more years of schooling than women who had live births as teenagers. The relationship was not significant for those who had spontaneous abortions. The same findings are noticed among only the women who had ever been pregnant, except that the beta coefficient value decreases, suggesting less years of schooling once women who have never been pregnant are excluded from the model. The same patterns are shown in Fig. [1](#Fig1){ref-type="fig"}, where the mean years of schooling are assessed by the pregnancy outcomes.Table 4Bivariate analyses showing years of schooling by pregnancy outcome (all and ever pregnant women)CharacteristicsCoef.Std. Err.Coef.Std. Err.Coef.Std. Err.Coef.Std. Err.All womenAll ages20--29 years30--39 years40--49 yearsPregnancy Outcomes Live Birth (RC)0.0000.0000.0000.000 Spontaneous0.3440.2930.5450.437−0.3040.5050.6480.570 Induced3.595\*\*\*0.2053.163\*\*\*0.3003.416\*\*\*0.3354.518\*\*\*0.449 No pregnancy2.070\*\*\*0.1033.074\*\*\*0.1561.282\*\*\*0.1680.670\*\*0.213 Constant4.384\*\*\*0.0774.813\*\*\*0.1244.165\*\*\*0.1234.147\*\*\*0.148 Adjusted R^2^0.06490.10960.04430.0491 N8186338628721927Ever been pregnant womenAll ages20--29 years30--39 years40--49 yearsPregnancy Outcomes Live Birth (RC)0.0000.0000.0000.000 Spontaneous0.3440.2830.5450.418−0.3040.5000.6480.565 Induced3.595\*\*\*0.1983.163\*\*\*0.2873.416\*\*\*0.3324.518\*\*\*0.445 No pregnancy1.158\*\*\*0.1061.716\*\*\*0.1711.106\*\*\*0.1690.558\*\*0.213 Constant4.384\*\*\*0.0744.813\*\*\*0.1194.165\*\*\*0.1224.147\*\*\*0.147 Adjusted R^2^0.04890.06420.04230.0505 N7208250627991902*RC* Reference Category, *Coef*. Beta coefficient, *Std. Err*. Standard Error; All estimates are weightedNote: \*\*\**p* \< 0.001\*\**p* \< 0.01\**p* \< 0.05+*p* \< 0.10 Fig. 1Mean years of schooling for women with the different pregnancy outcomes by age group

Similar levels are shown between adolescents with live birth and spontaneous abortion experiences. Those with induced abortions have the highest levels of education across the age groups. In addition, once women who had never been pregnant were excluded, the educational levels of women with no pregnancies as teenagers declined.

At the multivariate level of analysis, the same results seen in Table [4](#Tab4){ref-type="table"} still hold for all women ages 20 to 49 years, where those with induced abortions and no pregnancies have significantly more years of schooling than those with live births (see Table [5](#Tab5){ref-type="table"}). However, upon examination of the age groups separately, we see that it is only among the 30--39 year olds that the relationship with induced abortion and educational attainment does not hold. Among this group who experienced induced abortion, they had similar years of schooling to those who had live births. Results for the covariates were consistent across the age groups. Akans had higher educational levels than the 'Other' ethnic groups; all other religious denominations except Protestants had less educational attainment levels compared to the Catholics. Urban residents were also more educated than the rural folks. As wealth quintile increased, the years of schooling of women also significantly increased. The number of pregnancies a woman had was inversely associated with her years of education attained, while the frequency of abortions a woman had was directly associated with her years of schooling. Finally, as women's ages increased, they had significantly less years of schooling.Table 5Multivariate analyses showing years of schooling by pregnancy outcome and covariates (all women)CharacteristicsCoef.Std. Err.Coef.Std. Err.Coef.Std. Err.Coef.Std. Err.All womenAll ages20--29 years30--39 years40--49 yearsPregnancy Outcomes Live Birth (RC)0.0000.0000.0000.000 Spontaneous0.0560.2260.3370.348−0.3190.3930.2130.442 Induced0.570\*\*0.1930.672\*0.3130.5210.3170.783\*0.399 No Pregnancy0.697\*\*\*0.0870.972\*\*\*0.1510.336\*0.1440.362\*0.171Ethnicity Akan (RC)0.0000.0000.0000.000 Ga/Dangme−0.957\*\*\*0.147−0.708\*\*0.219−1.182\*\*\*0.255−0.990\*\*0.303 Ewe−0.580\*\*\*0.116−0.1720.178−0.728\*\*\*0.197−0.865\*\*\*0.234 Mole-Dagbani−2.878\*\*\*0.162−3.144\*\*\*0.247−2.814\*\*\*0.266−2.497\*\*\*0.349 Other−2.662\*\*\*0.122−2.642\*\*\*0.184−2.753\*\*\*0.205−2.510\*\*\*0.258Religion Catholic (RC)0.0000.0000.0000.000 Protestant0.0380.1370.0880.208−0.0940.2400.1910.274 Pentecostal/\
Charismatic−0.601\*\*\*0.126−0.495\*\*0.188−0.507\*0.222−0.815\*\*0.261 Muslim−1.515\*\*\*0.150−0.996\*\*\*0.225−1.540\*\*\*0.258−2.482\*\*\*0.322 Other−1.174\*\*\*0.128−1.159\*\*\*0.197−0.990\*\*\*0.221−1.301\*\*\*0.255Place of Residence Rural (RC)0.0000.0000.0000.000 Urban0.590\*\*\*0.0980.608\*\*\*0.1480.618\*\*\*0.1660.2790.211Wealth Quintile Poorest (RC)0.0000.0000.0000.000 Poorer0.901\*\*\*0.1210.886\*\*\*0.1931.154\*\*\*0.1990.619\*\*0.241 Middle1.942\*\*\*0.1281.998\*\*\*0.2041.836\*\*\*0.2111.900\*\*\*0.255 Richer2.618\*\*\*0.1422.627\*\*\*0.2172.463\*\*\*0.2382.644\*\*\*0.301 Richest4.327\*\*\*0.1573.787\*\*\*0.2414.637\*\*\*0.2604.695\*\*\*0.342Number of Pregnancies−0.326\*\*\*0.022−0.616\*\*\*0.049−0.259\*\*\*0.035−0.240\*\*\*0.034Frequency of abortions ever experienced 0 (RC)0.0000.0000.0000.000 10.471\*\*0.1370.4020.2360.513\*0.2210.779\*\*0.265 21.187\*\*\*0.2051.691\*\*\*0.3750.722\*0.3241.734\*\*\*0.383 3+1.924\*\*\*0.3332.524\*\*0.7561.576\*\*0.5041.714\*\*0.559Age Group 20--29 (RC)0.000 30--39−0.704\*\*\*0.099 40--49−0.328\*\*0.131Constant6.240\*\*\*0.1716.473\*\*\*0.2685.389\*\*\*0.3195.758\*\*\*0.382Adjusted R20.44930.43830.42550.4379N8186338628721972*RC* Reference Category, *Coef.* Beta coefficient, *Std. Err*. Standard Error; All estimates are weightedNote: \*\*\*p \< 0.001\*\*p \< 0.01\*p \< 0.05+p \< 0.10

Once the age at first pregnancy was included in the model, which also simultaneously indicated that women with no pregnancies were removed from the analysis, the findings drastically changed (see Table [6](#Tab6){ref-type="table"}). Women with no teenage pregnancy, suggesting their first pregnancy was after age 19, had educational attainment levels similar to those who had live births as teenagers. This indicates that it was the women who had never been pregnant that increased the years of schooling of the group; and thus, having experienced a pregnancy after teenage years gave women similar years of schooling as those who gave birth as adolescents. Once again, those with spontaneous abortions had educational levels similar to those with live births.Table 6Multivariate analyses showing years of schooling by pregnancy outcome and covariates (ever pregnant women)CharacteristicsCoef.Std. Err.Coef.Std. Err.Coef.Std. Err.Coef.Std. Err.All womenAll ages20--29 years30--39 years40--49 yearsPregnancy Outcomes Live Birth (RC)0.0000.0000.0000.000 Spontaneous0.0490.2220.2600.337−0.2710.3900.2060.440 Induced0.577\*\*0.1890.657\*0.3040.5600.3140.792\*0.398 No Pregnancy−0.1020.1240.0760.216−0.594\*\*0.2010.1090.242Ethnicity Akan (RC)0.0000.0000.0000.000 Ga/Dangme−1.119\*\*\*0.156−1.057\*\*\*0.252−1.230\*\*\*0.258−0.967\*\*0.305 Ewe−0.738\*\*\*0.122−0.466\*0.205−0.734\*\*\*0.198−0.892\*\*\*0.235 Mole-Dagbani−3.066\*\*\*0.167−3.671\*\*\*0.273−2.885\*\*\*0.265−2.485\*\*\*0.349 Other−2.788\*\*\*0.126−2.975\*\*\*0.201−2.800\*\*\*0.205−2.461\*\*\*0.257Religion Catholic (RC)0.0000.0000.0000.000 Protestant0.0280.1440.2270.237−0.1740.2420.1190.275 Pentecostal/\
Charismatic−0.641\*\*\*0.133−0.425\*0.215−0.513\*0.223−0.943\*\*\*0.262 Muslim−1.600\*\*\*0.157−0.973\*\*\*0.251−1.541\*\*\*0.258−2.545\*\*\*0.322 Other−1.190\*\*\*0.133−1.121\*\*\*0.218−0.984\*\*\*0.222−1.393\*\*\*0.256Place of Residence Rural (RC)0.0000.0000.0000.000 Urban0.462\*\*\*0.1030.416\*\*0.1640.585\*\*\*0.1660.2390.212 Wealth Quintile Poorest (RC)0.0000.0000.0000.000 Poorer0.850\*\*\*0.1220.717\*\*\*0.2001.115\*\*\*0.1980.673\*\*0.240 Middle1.809\*\*\*0.1301.629\*\*\*0.2161.862\*\*\*0.2101.913\*\*\*0.255 Richer2.380\*\*\*0.1462.083\*\*\*0.2342.400\*\*\*0.2392.721\*\*\*0.301 Richest4.107\*\*\*0.1663.204\*\*\*0.2744.381\*\*\*0.2634.706\*\*\*0.343 Number of Pregnancies−0.242\*\*\*0.023−0.401\*\*\*0.057−0.175\*\*\*0.038−0.222\*\*\*0.036Frequency of abortions ever experienced 0 (RC)0.0000.0000.0000.000 10.675\*\*\*0.1360.601\*\*0.2310.611\*\*0.2200.832\*\*0.265 21.338\*\*\*0.2031.760\*\*\*0.3660.851\*\*0.3221.782\*\*\*0.381 3+1.937\*\*\*0.3282.342\*\*0.7351.622\*\*0.5011.731\*\*0.557Maternal Age0.119\*\*\*0.0170.180\*\*\*0.0370.169\*\*\*0.0260.0440.031Age Group 20--29 (RC)0.000 30--39−0.593\*\*\*0.104 40--49−0.363\*\*0.135 Constant3.947\*\*\*0.3553.155\*\*\*0.7462.079\*\*\*0.5864.918\*\*\*0.700 Adjusted R20.42020.39610.42370.4345 N7208250627991902*RC* Reference Category, *Coef.* Beta coefficient, *Std. Err*. Standard Error; All estimates are weightedNote: \*\*\*p \< 0.001\*\*p \< 0.01\*p \< 0.05+p \< 0.10

Across the three age groups, we see similar patterns in the relationship between education and pregnancy status, except for the 30 to 39 year olds, where after controlling for the age of mother at the time of her first pregnancy, women with no births as adolescents had significantly fewer years of schooling than those who gave birth. This means that the 30 to 39 year olds not experiencing adolescent pregnancy fared worse than those who had live births. Additionally, as with all women in Table [5](#Tab5){ref-type="table"}, those aged 30 to 39 years with induced abortions as their first adolescent pregnancy outcomes had similar educational attainment levels to those who had given birth.

Age at first pregnancy was an overall significant predictor of educational attainment except among the 40 to 49 year old respondents. This implies that for them, the age of the mother at her first pregnancy did not significantly influence her years of schooling. However, generally, a one year increase in women's age at first pregnancy resulted in an increase in the number of years of schooling by 0.119 years. The multivariate regression models had high adjusted R^2^ values in the 40s which indicated good fitting models.

Discussion {#Sec13}
==========

The aims of the study were to identify the effect of pregnancy outcome on educational attainment among women in Ghana, and also to assess the relationships between educational attainment and pregnancy outcomes across three age cohorts. At the various levels of analyses, the results show a significant relationship between first adolescent pregnancy outcome and educational attainment. As expected, the findings generally support the first hypothesis but partially support the second hypothesis; therefore, women with induced abortion experiences and no births, respectively, have higher educational attainment levels than those with live births. Without age at first pregnancy being controlled for in the model, women with no teenage pregnancies had significantly higher education; however, including their ages at that time resulted in similar educational attainment values with those who had live births. This implies that it may not be the pregnancy that results in the lower years of schooling but that eventually having a baby, especially at younger ages, may set women back in their education. Pregnancy and childbearing come with concomitant physiological, psychological, social and financial challenges, and without an adequate support system young girls, whether adolescents or young adults, may not be capable of returning back to school after these events take place \[[@CR36]\]. Therefore, delaying childbearing well after adolescence should result in girls staying in school longer, especially if their motivations for discontinuing school were due to pregnancy.

The findings, however, fail to support the third hypothesis, since women whose pregnancies ended spontaneously had similar educational levels as those with live births. This could be because the young girls may have planned to keep the pregnancies and expected to give birth but then by chance did not go on to have live births. Thus, their dispositions toward the pregnancy may be similar to those who had live births. Perhaps, they even went on to have subsequent births soon after, as is the case for women who experience miscarriages, stillbirths and neonatal deaths \[[@CR37]--[@CR40]\]. Additionally, the effects of the pregnancy loss, that is, the shame or disappointment, alongside the loss of desire to return back to the classroom, the ails of missing classes and possibly having to repeat a grade, among others, may have resulted in their truncated years of schooling \[[@CR36]\].

In their longitudinal study among US female adolescents, Xie et al.'s \[[@CR14]\] post hoc analysis showed that better academic performance and higher aspirations resulted in a lower likelihood of teenage pregnancy. This could infer that the brightest and more ambitious pupils, who have something to look forward to, may resort to abortion and continue schooling, while their less studious counterparts stop schooling and ultimately give birth \[[@CR14]\]. With this particular dataset, it is difficult to determine whether this phenomenon occurred. In general, schooling can have a protective effect on young people \[[@CR12]\] and does this through various means, that is, providing education, skills, monitoring, protection, and so on \[[@CR41]\]. Dropping out exposes them to risks of pregnancy and childbearing since if they are no longer enrolled in school they are more likely to get pregnant and keep the pregnancy \[[@CR14], [@CR41]\]. On the other hand, schooling also provides networks that may expose young girls to sexual relationships and activity, which may include having sex for school fees and rides to school, as well as some of the luxuries that their friends may have \[[@CR15], [@CR42], [@CR43]\]. Generally though, the benefits of formal education far outweigh the risks.

Even after controlling for subsequent pregnancies (if any, which could have resulted in childbirth and induced or spontaneous abortions) after that first pregnancy, the general patterns remain. Thus, we can see that young women in Ghana have accessed abortion services in order to continue with their schooling. This is made evident by the high educational levels of those whose first pregnancies as teenagers were terminated, and even seem to achieve more than those who never got pregnant. The women who gave birth or suffered spontaneous terminations as teenagers seem to be the most disadvantaged groups and this indicates a need to target any conditions that may be putting them at risk of pregnancy. Although not overtly indicated from the findings, the results subtly show that ambition and aspirations of women may be the underlying factor that leads to high educational attainment, confounding the relationship between induced abortion and educational attainment. Aspirations may act as a protective factor for women where ambitious girls are less likely to get pregnant but then if circumstances arise where they get pregnant they are also more likely to abort. Thus, the young girl's personality or personal agency may drive her to continue her education, thereby resulting in a pregnancy termination or not. Reasons women in Ghana provide for terminating pregnancies vary \[[@CR44]\]; and although personal decisions to stay in school or delay/space births are featured, external drivers such as family and partner influence are also very critical to determining how the pregnancy ends \[[@CR44]\].

Traditionally, education is seen to contribute to the lowering of fertility through a variety of means, including effective contraceptive uptake \[[@CR16]\] where educated women and their partners tend to adopt a modern method of contraception to prevent unintended pregnancies. However, in this study, induced abortion seems to be an alternative for sexually active young women to fall on, providing further evidence that young girls may be resorting to induced abortion as their means of birth control \[[@CR20]\]. Additionally, the literature shows no relationship between women's educational attainment and the safety of the induced abortion methods they employ \[[@CR45]\]. Therefore, young girls may be putting themselves at risk as they resort to unsafe induced abortions to terminate their pregnancies in order to stay in school.

Findings across the age groups support hypothesis four, as all women and ever pregnant women, with age groups 30--39 and 40--49, had significantly less years of schooling than the youngest age group. In addition to this, the pregnancy outcome -- education relationship was also assessed across three 10-year age cohorts. We see that there were generally similar patterns across the age groups. The only exception was with the 30 to 39 year olds. Among these women, those with induced abortions had similar years of schooling compared to those who had live births. It was rather those with no births that had significantly higher educational attainment level, and this reduced when age at first pregnancy was introduced into the model. In an attempt to understand the age group differences, especially the results among the 30--39 year olds, we briefly reviewed some literature that discussed the economic, social and political contexts that may have possibly influenced female education during the three decades. First, respondents aged 40--49, 30--39 and 20--29 years would have roughly enrolled in primary/basic school in the 60's-70's, 70's-80's and 80's-90's, respectively. During the 90's, education became a priority, especially for girls, and these reforms may be influencing the high levels younger women are attaining \[[@CR26], [@CR27]\]. During the 70's to the mid 80's, Ghana went through economic turmoil, a series of coups and eventually a famine, which had a powerful negative effect on women's lives including education \[[@CR46], [@CR47]\]. On the other hand, the 60's represent more prosperous economic times in Ghana where, post-independence, education was deemed a necessity for development. The government invested in primary, secondary and tertiary education across the country for both boys and girls \[[@CR47]\]. Despite this, our results imply that many young women still were not able to attend school during that period.

Our findings also show that educational attainment of women declined as age increased which may be indicative of the changing times and success of programs that have encouraged young girls to stay in school longer. However, in order to meet the Sustainable Development Goals (SDG) that call for access to equitable and quality education for all, a more inclusive system needs to be adopted countrywide to encourage pregnant teenagers to continue schooling, especially after they give birth. There is also the need to strengthen these young girls' rights to education. In our study, both older and younger women who gave birth faced similar situations when it came to their educational attainment and showed that for decades, dropping out of school has left girls with roughly the same levels of educational attainment.

Current efforts to promote the sexual and reproductive health of young women include establishing adolescent health clubs in secondary schools and adolescent health corners in health facilities, providing access to information, education and communication on adolescent health issues through youth-centered television programs, to name a few \[[@CR48], [@CR49]\]. There has been no extensive evaluation of these interventions but generally contraceptive use among adolescents remains low, unmet need is high and adolescent pregnancies have slightly increased from 13.8% in 2008 to 14.2% in 2014 \[[@CR4], [@CR48]--[@CR50]\]. In a context where the median age at sexual debut is 18.4 years and the proportion of 15 to 19 year olds reporting sexual experience increased from 37.3% in 2008 to 42.7% in 2014 \[[@CR4], [@CR50]\], adolescent pregnancies are expected. It is these pregnancies, unless aborted, that pose as barriers to young girls' educational attainment \[[@CR18], [@CR19], [@CR33]\]. In-depth studies, especially concerning the sexual and pregnancy-prevention practices and life aspirations (whether educational, career, financial, marital, social, etc.) of adolescent girls, are essential to us understanding the issues holistically in order to provide interventions for their reproductive health needs.

Conclusions {#Sec14}
===========

Overall, among those pregnant at young ages, abortions may result in higher educational attainment, while live births are linked to low levels of education. As expected, women with induced abortion experiences had more education than those who chose to give birth. This finding cuts across for women of all age groups, suggesting that Bleek's \[[@CR18]\] statement may hold for women all over Ghana. Pregnancy at young ages may be setting women back, placing them at a disadvantage in life. Young women with spontaneous abortions had educational levels similar to those with live births and thus must be targeted together for any interventions; especially if those that miscarry eventually go on to have live births. Although women with no adolescent pregnancy had more education, factoring in their pregnancies after adolescence resulted in similar educational levels to those with live births. The issue of why births after adolescence also reduce the years of schooling of women needs to be fully understood through further research. The bi-directional nature of this topic, that is, whether pregnancies occur before girls drop out of school or vice versa, also needs additional investigation, as findings will ultimately generate interventions tailored to address the issues at stake. Finally, as interventions are carried out to help keep young girls in school, stakeholders must also focus on promoting their access to adolescent sexual and reproductive health services to prevent unwanted and mistimed pregnancies.

One exception to this is in South Africa where young women may get pregnant as teenagers but are encouraged to continue schooling after giving birth \[[@CR51]\].

The index is less than one which indicates that men are more represented in higher education than women.
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